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Outline

ÅData used for planetary ephemerides

ÅRanging

ÅVLBI

ÅStability and accuracy of Earth orbit w.r.t Sun.

ÅSolar System Barycenter

ÅDefinition

ÅChanges in Uranus and Neptune

ÅChanges and accuracy of Earth w.r.t. SSBC



3

Jet Propulsion Laboratory
California Institute of Technology

Lunar Laser Ranging

ÅLLR data from several observatories to 4 retroreflectors

ÅAccuracy improvement due to laser technology advance

ÅCurrently limited by retroreflector array distribution and lunar model

ÅStrong correlation of semi-major axis and Earth+Moon GM
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Mercury and Venus Data

Venus Express Range

MESSENGER Range at Mercury
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Mars & Saturn Range

Mars Odyssey Range

Cassini Range at Saturn
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Mars VLBI Data
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Earth relative to Sun, DE421 ïDE430

ÅEarth-Sun distance 

stable to ~5 meters.

ÅChange in ecliptic 

longitude at 2000.0 

and variation in 

latitude reflect 

VLBI accuracy.

Å~1.5e8km*1.5 nrad

ÅDrift in longitude 

reflects change in 

mean Earth-Sun 

distance.


